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Overview

Mars 2020Project

A M2020 overview

A Martian Challenges

A Autonomy in rover planning

A Autonomous Navigation

A Automated Rover Localization
A Maritime applications

A Advice to others
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MISSION TIMELINE

e .

LAUNCH CRUISE/APPROACH ENTRY, DESCENT & LANDING SURFACE MISSION

AAtlas V 541 Class Rocket A7.5 month cruise AMSL EDL system: guided entry and APrime mission of 1.25 Mars-years

APeriod: Jul/Aug 2020 AArrive Feb 2021 powered descent/Sky Crane A20 km traverse distance capability
A25x20km landing ellipse ASeeking signs of past life
AAccess to landing sites +30° latitude, AReturnable cache of samples

O00.5 km el evation

APrepare for human exploration of Mars
A~1050 kg rover
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MSL Heritage Flight System Concept

Mars 2020Project

Cruise Stage Vehicle: Build to print

Backshell/Parachute: Build to print

Descent Stage Vehicle: Build to print

Rover: High heritage; Replacing Engineering
cameras; New instrument suite; New
Sampling and Caching system; New Vision
Compute Element

Heatshield: Build to print
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Pan/Tilt Remote Sensing Mast (RSM):

AMASTCAM-Z - stereo color science cameras plus zoom feature

ASuperCAM - remote chemical analysis via LIBS, IR and green Raman
ADireetroTTat-TIICTOP IO

@CAMS - stereo engineering cameras (select targets, plan
iving)

Environmental Science:

A MEDA - temperature, pressure, UV, dust
and wind sensors

A Retroreflector for future orbiter-based
laser atmospheric experiments

Sample Cache Subsystem: £
A 5 DOF 2m long robotic arm =

A Abrader/Gas Dust Removal tools , >~ -

Rotary percussive drill to acquire

solid rock core s

A Internal sample prep including ,
tube sealing and imaging J
capabilities

A CC/PP Witness tubes

A High-level behaviors such as

Go and Hover

In-Situ Science:

A PIXLi X-ray spectrographic elemental mapping

A SHERLOC i Deep UV Raman for organics
detection

A WATSON - focusable microscopic color
imager (MSL MAHLI heritage)

Human Exploration Technology: MOXIE oxygen generation plant

B N LD o hardware

Key:

New for M2020
Updated for M2020
Heritage

BOLD Update from
PDR
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Telecom Subsystem:

AUHF to MRO/MAVEN, daily overflights provide >250 Mbits/sol
Andvanced LDPC coding for improved link throughput

AXband - SDST + 15W SSPA + pointable HGA + omni LGA

Power Subsystem:

A28V shunt regulated power bus
AcContinuous RTG power ~100W
ARe-chargeable Li-lon Batteries
~3000Whr nameplate capacity

Thermal Control Subsystem:
, APumped Freon fluid loop provides
= temperature control for internal

ASurvival heaters and warm-up heaters
used for external hardware

RIMFAX 1 Ground
penetrating radar used during
traverse

] Avionics Subsystem:
A Redundant computers
\ A Autonomous activity
aitl

ity Subsystem:
A Rocker-bogie suspension with 6 wheel drive, 4 wheel steering
A Terrain-robust wheels

A Enhanced load capability for 1050kg rover

A Front and rear stereo HAZCAMs

A 100m/hr blind drive, 75m/hr Enhanced Autonav
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Challenges
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A Comm:
I One-Way Light Time varies 4-min to 24-min
I Downlink: 150-MB/Sol
I Limited communication opportunities

A Power:
I 110-watts of power

A Computer:
I 133MHz RAD750 (~Pentium-1 processor)

A Temperature
I Winter: -100C to -40C
I Summer: -80C to +0C
I Actuators must be above -55C to function
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MSL vs. Mars2020 Mission @/
Comparison

Mars 2020Project

1.25 MARS YEARS
MSL M2020

/ M2020 Surface \

Mission MUST
perform significantly
better relative to
MSL in order to

MARS YEARS:

1.25 C“%“Ji!i!?v”;:’s“’; 1.25

MARS YEARS:

DISTAMCE COVERED: DISTAMCE TO COVER.:
10.6 km 15 km
SAMPLES COLLECTERD. SAMPLES TO COLLECT:
2 scooped 20 drilled samples
6 drilled samples
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Drive Planning

Rieber © 2018 California Institute of Technology. Government sponsorship acknowledged.  Mars 2020 Mobibty



Jet Propulsion Laboratory
California Institute of Technology

RSketch

Rsketch lead developer: Nick Wiltsie
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AutoNav

Faster and Assertive

Rieber © 2018 California Institute of Technology. Government sponsorship acknowledged. Mars 2020 Mobiliy



Jet Propulsion Laboratory
California Institute of Technology

Why AutoNav?

Mars 2020Project
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